Several genes expressed in the initial segment of the epididymis depend on factors from the testis that reach the epididymis via the luminal system. These include gammaglutamyl transpeptidase mRNA IV (Ggt_pr4), steroid 5 alpha reductase (Srd5a1), glutathione peroxidase 5 (Gpx5), and cystatin-related epididymal spermatogenic (Cst8) genes. Promoter analyses indicated that these genes contain several ETS DNA-binding sites. Members of the polyomavirus enhancer activator 3 (ETV4) family bind to ETS sites on the promoter of target genes to regulate transcription. In this study, the role of ETV4 family members (ETV4, ETV5, ETV1) in the transcription of initial segment specific genes was evaluated. All three ETV4 family mRNAs are expressed in the principal cells of the initial segment and depend upon the presence of testicular luminal fluid factors. ETV4 protein was localized to principal cell nuclei and displayed the highest expression in the most proximal region of the initial segment. In addition, ETV4 protein levels were diminished after loss of testicular luminal fluid factors. A dominant-negative construct of ETV5 was in vivo electroporated into the initial segment to determine if ETV4 family members can regulate the transcription of testicular luminal fluid factorregulated genes. Quantitative PCR indicated that 1 day postelectroporation, all three ETV4 family member mRNAs were significantly decreased. In addition, Ggt_pr4, Srd5a1, and Gpx5 mRNA levels were also significantly decreased. The data suggest that ETV4 family members regulate their own expression, and that they regulate transcription of a subset of genes that are dependent upon testicular luminal fluid factors.
INTRODUCTION
Many of the genes expressed within the epididymis are dependent on androgens for their expression and/or their regulation. However, several genes expressed within the most proximal region of the epididymis, the initial segment, are regulated by factors that reach the epididymis via the rete testis and efferent ducts, called testicular luminal fluid factors. Evidence suggests that these may be growth factors such as members of the fibroblast growth factor (FGF) family [1, 2] . Genes that are regulated by testicular luminal fluid factors include Cst8 [3] , Gpx5 [4] , Srd5a1 [5] , Etv4 [6] , and Ggt_pr4 [7] . Ggt_pr4, which is expressed under the control of GGT promoter IV, is highly expressed in the initial segment under the control of testicular luminal fluid factors [7, 8] . Recent work on GGT promoter IV using an in vivo electroporation method revealed that three polyomavirus enhancer activator 3 (ETV4) DNA-binding sites within the first 530 bp of the promoter are responsible for expression of this gene [9] . Previous work has shown that a protein from initial segment nuclear extracts can bind to one of these three sequences by electromobility shift assay, and binding is eliminated by the addition of an ETV4 monoclonal antibody directed at the DNA-binding motif [10] .
The ETV4 subfamily, comprised of ETV4, ETV5, and ETV1, belongs to a larger family of transcription factors known as ETS proteins. Members of this family are characterized by an 85-amino acid region known as the ETS domain that encodes for a helix-turn-helix DNA-binding motif [11] . The founding member of the group, ETV4, was originally described as a DNA-binding activity that protected the sequence 5 0 -AGGAAG-3 0 from digestion with DNaseI [12] . Although each of the three ETV4 family members is similar in structure, they have unique characteristics that may be important for the differential regulation of transcriptional activity. All ETV4 family members have an N-terminal transactivation domain characterized by a stretch of conserved acidic residues [13] , but ETV5 and ETV1 have an additional transactivation domain in their C-terminus [14, 15] . Furthermore, the transcriptional activity of the ETV4 family is differentially modified by several signaling molecules, including mitogen-activated protein kinases (MAPKs) and cAMP [14, [16] [17] [18] [19] [20] [21] [22] . Finally, the ETV4 family genes show distinct patterns of expression. Etv5 expression is the most universal [13] , whereas Etv4 and Etv1demonstrate more limited patterns of expression. Etv1 is expressed in several tissues, with its highest levels in heart, lung, brain, and testis [23] [24] [25] . Etv4 has the most restricted pattern of expression, with high levels in brain and epididymis and moderate levels in mammary tissue [26] .
In the epididymis, Etv4 mRNA is highly expressed in the initial segment of the mouse and rat, with little to no expression in the remainder of the epididymis [6, 27] . Interestingly, the expression of Etv4 itself is controlled by testicular luminal fluid factors. Etv4 mRNA levels decrease by approximately 40% 12 h after efferent duct ligation (EDL) and 90% 24 h after EDL [6] . In addition, ETV4 protein levels are highest in the nuclear extracts from initial segments [6] . However, little is known about the cell types within the initial segment that express Etv4 or how quickly the ETV4 protein is degraded following the loss of Etv4 mRNA. Further, there are no studies evaluating the other members of the ETV4 family in the male reproductive tract. In an attempt to understand the role of the ETV4 family in the regulation of testicular luminal fluid factor-controlled genes, experiments were performed to characterize the expression, localization, and function of the different ETV4 family members in the initial segment of the rat epididymis.
MATERIALS AND METHODS

Animals
Normal adult male Sprague-Dawley rats (Hilltop Laboratories) between the ages of 50 and 100 days were maintained on a 12L:12D cycle with free access to food and water in the University of Virginia vivarium. All experiments complied with the regulations set forth by the Animal Welfare Act (Public Law 91-579), the Guide for the Care and Use of Laboratory Animals (NRC, 1996) published by the Department of Health and Human Services, and the policies and procedures of the University of Virginia Institutional Animal Care and Use Committee.
Efferent Duct Ligation
To prevent luminal testicular factors from reaching the epididymis, unilateral EDL surgeries were performed as described previously [7] . For control, a sham operation was performed on the contralateral side within the same animal. Animals were killed with carbon dioxide gas at the indicated times.
In Vivo Electroporation
The dominant-negative Etv5-En1 plasmid was kindly provided by Dr. Brigid Hogan [28] . Briefly, the pFLAG-CMV-2 vector housed a construct containing the ETV5 DNA binding domain (amino acids 290-489) fused to the Engrailed repressor domain (amino acids 1-298) with an N-terminal FLAG tag. This is a useful construct to evaluate the role of all three ETV4 family members because there is high sequence homology of ETV4 family members between mouse and rat, and there is redundancy between the ETV4 family members in activating downstream genes [28] .
Three micrograms per microliter of Etv5-En1 plasmid at a volume of 15 ll for a total of 45 lg was electroporated into the interstitium of the initial segment region 1a using previously published conditions [9] . The contralateral side served as an intact control. Rats were allowed to recover and were then killed 1 day postinjection. The injected tissue and the control side were recovered and frozen in liquid nitrogen. RNA was extracted in Trizol (Invitrogen). A second set of experiments was performed in which the empty pFLAG-CMV-2 vector was electroporated into the interstitium of the initial segment and compared to the contralateral intact side (data not shown).
RT-PCR and Quantitative PCR on Initial Segment Principal Cell Total RNA
The isolation of total RNA from initial segment principal cells by laser capture microdissection and whole tissue from rats and subsequent RT-PCR were performed as described in detail previously [2] and using the Invitrogen Superscript III First Strand Synthesis RT-PCR kit. Oligonucleotides used for PCR were synthesized by Invitrogen and are listed in Table 1 . All reactions were performed in a GeneAmp PCR System 2400 (Perkin Elmer). The products were subsequently cloned into pCR-Blunt II TOPO (Invitrogen) and confirmed by sequencing (Biomolecular Research Facility, University of Virginia).
Quantitative PCR reactions for all EDL experiments were performed on an ABI Prism 7700 Sequence Detection System (Applied Biosystems) in 50-ll reactions containing 1 ll of RT product diluted 1:10, 0.2 lM of each primer described above, and 13 SYBR Green PCR master mix (Applied Biosystems). Oligonucleotides were designed to span across at least one intron, minimizing the likelihood of amplifying genomic DNA under these cycling conditions. In addition, PCR products were checked by agarose gel electrophoresis to be sure that one reaction product was present, in order to eliminate anomalous readings when using SYBR Green as a fluorescent probe. Each sample was also subjected to PCR amplification of 18s ribosomal RNA using TaqMan ribosomal RNA control reagents (Applied Biosystems) with 13 TaqMan Universal PCR master mix (Applied Biosystems) according to the manufacturer's instructions. Standard curves were generated with serial dilutions of normal initial segment RT product. Data were analyzed using Sequence Detector v1.7 or v1.9 software (Applied Biosystems). Target gene expression levels were normalized using relative rRNA levels and graphed as percentage of sham control. As an additional control for EDL samples, primers were used to amplify a portion of the androgen receptor; PCR product levels were quantitated by real time PCR (n ¼ 4 animals each run in triplicate).
Quantitative PCR reactions for all Etv5-En1 electroporation and empty vector experiments were performed on the M.J. Research Chromo4 System (M.J. Research Design) in 20-ll reaction volumes with 1-to 2-ll RT reactions diluted 1:10. All PCR amplifications were performed with 13 SYBR Green Master Mix (Biorad) using oligonucleotides for the gene of interest. Reactions were also performed to amplify the 18S rRNA subunit as a load control using the specific oligonucleotides included in the Taqman kit mentioned above and 1-to 2-ll RT reactions (the same as those used for the gene of interest) diluted 1:10. PCR conditions were designed to take into account primer annealing temperature and product length. All samples were run in triplicate and standard curves were generated. Data were analyzed using Graph Pad Prism Software version 3.0.
Preparation of Nuclear and Cytoplasmic Extracts
Nuclear and cytoplasmic extracts were prepared and pooled from six to eight rats per condition using the Nuclear Extract Kit (Active Motif) according to the manufacturer's instructions. Briefly, the proximal half of initial segments were removed, diced into pieces with a razor blade, and homogenized in 13 hypotonic buffer with 1 mM DTT and detergent in a glass dounce homogenizer at 48C. Samples were centrifuged at 850 3 g for 10 min at 48C. The pellets were gently resuspended in 13 hypotonic buffer and incubated on ice for 15 min. The cells were lysed with detergent and centrifuged at 14 000 3 g for 30 sec at 48C. The supernatants were removed and stored at À808C in small aliquots for analysis as the second cytoplasmic fraction (C2). The pellets were resuspended in Complete Lysis Buffer and incubated at 48C with agitation for 30 min. The samples were vortexed and centrifuged at 14 000 3 g at 48C for 10 min. The supernatants were removed and stored at À808C for analysis as the nuclear fraction. Prior to use, protein determinations of each fraction were made using the Bradford method (Bio-Rad Laboratories).
Immunoblotting
Thirty micrograms of nuclear and/or cytoplasmic protein in Laemmli sample buffer were loaded onto SDS-PAGE gels. Prior to blotting, the membranes were stained with Ponceau S (Sigma) to ensure equal protein loading. Western blotting was performed as described previously [6] using 
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ETV4 monoclonal antibody 16 (used at 0.4 lg/ml) from Santa Cruz Biotechnology.
Immunohistochemistry
Initial segments were immersion-fixed in 4% paraformaldehyde for 24-48 h at 48C. Tissues were sent to the Center for Research in Reproduction Cell Science Core at the University of Virginia for paraffin embedding and sectioning. Immunohistochemistry was performed with 1 lg/ml ETV4 monoclonal antibody 16, using a modification of a previously published procedure [29] . The modification included a step to microwave the slides in antigen unmasking solution (Vector Laboratories) for 10 min on high in a 1300-W microwave, after which the slides were cooled for 1 h at room temperature.
RESULTS
ETV4 Family Member Expression in Principal Cells
To determine whether Etv4, Etv5, and Etv1 mRNAs are expressed within the principal cells in the initial segment, RT-PCR was performed on total RNA collected from principal cells isolated by laser capture microdissection (LCM). A discussion regarding the collection and characterization of principal cells by LCM has previously been published [2] . As shown in Figure 1 , the mRNAs of all three members of the ETV4 family were expressed in both initial segment tissue and principal cells. These experiments were repeated on separate microdissection samples taken from four different rats with identical results.
ETV4 Protein in Initial Segment Tissue
Immunoblot analysis was performed on the cytoplasmic and nuclear fractions of proteins isolated from initial segment tissue to determine whether ETV4 family proteins were present. As shown in Figure 2A , ETV4 protein was found exclusively in the nuclear portion of cellular extracts, in agreement with previous studies [6] . Commercially available antibodies to ETV5 and ETV1 were found to be unreliable in immunoblot analyses.
To determine the localization of ETV4 within the initial segment, immunohistochemistry was performed on sections of paraformaldehyde-fixed initial segments. ETV4 protein showed segmental expression with no ETV4 found in the efferent ducts (Fig. 2B) or proximal caput (Fig. 2F) . The micrographs in Figure 2 , C, D, and E, were taken from the same tissue section and show that the highest ETV4 levels observed were in zone 1a, with decreasing levels through zones 1b and 1c (see [25] for description of zones). No immunoreactivity was observed when the secondary antibody alone was used (Fig. 2G) . Immunohistochemistry was repeated on sections from initial segments taken from three individual rats with similar results. Attempts at immunohistochemistry with the commercially available ETV5 and ETV1 antibodies were unsuccessful.
Testicular Luminal Fluid Factor-Dependent Expression of ETV4 Family Member mRNA
Previous studies from our lab showed a decrease in Etv4 mRNA expression following EDL [6] . To determine whether Etv1 and Etv5 mRNA expression are also regulated by luminal testicular factors, quantitative RT-PCR was performed on total RNA isolated from initial segments subjected to 4-, 8-, 12-, 18-and 24-h sham and EDL. Ggt_pr4 and Etv4 expression levels after EDL (Fig. 3, A and B) were consistent with data generated previously by RNase protection assay [6] . In addition, the expression of Etv5 and Etv1 mRNA was also FIG. 1. RT-PCR for ETV4 family members. RT-PCR was performed to screen for Etv4, Etv5, and Etv1 genes in total RNA from rat initial segment tissue (T) and from principal cells taken by laser capture microdissection (C). A no-reverse transcriptase (ÀRT) and a no-template (ÀTemplate) control reaction were also performed for all laser capture and total initial segment tissue cDNA samples and no band was detected in either sample.
FIG. 2. Localization of ETV4 by immunoblotting and immunohistochemistry.
A) Both nuclear (N) and cytoplasmic fractions (C2) from rat initial segments were electrophoresed on reducing 10% SDS-PAGE gels. Blots were incubated with ETV4 antibody (left panel) or secondary antibody only (right panel). Immunohistochemistry for ETV4 was performed on sections from rat epididymis (B-G). Slides were incubated with ETV4 antibody (B-F) or secondary antibody only (G). B and C) Zone 1a with an unlabeled efferent duct (ED). D) Zone 1b. E) Zone 1c. F) Proximal caput. 716 modulated by EDL (Fig. 3, C and D) . Steady-state Etv5 mRNA levels decreased the most rapidly after EDL. Expression levels of Etv5 were at 10% of sham control 8 h after EDL with no further significant decrease. In contrast, steady-state Etv1 mRNA levels increased to 120% of sham control after 4 h, but eventually decreased to 20% of sham control by 18 h, with no further decrease observed. As a control, we determined that androgen receptor mRNA levels were not significantly affected 24 h after EDL as compared to sham control (100% vs. 110% 6 7% respectively).
Testicular Luminal Fluid Factor-Dependent Expression of ETV4 Protein
To examine the role of testicular luminal fluid factors on ETV4 protein levels, immunoblot analysis was carried out on initial segment nuclear extracts from rats subjected to 6-, 12-, and 24-h sham and EDL. ETV4 protein levels were only slightly decreased 6 h after EDL, but were substantially decreased 12 h after EDL and were undetectable after 24 h (Fig. 4) . Ponceau S staining before immunoblotting confirmed loading and transfer of equal levels of protein (data not shown).
Although ETV4 protein levels decreased in nuclear extracts, the possibility existed that ETV4 changed cellular localization following EDL. Immunohistochemistry was performed on sections of initial segments from rats subjected to 12-h sham and EDL (Fig. 5) . ETV4 immunoreactivity in the 12-h sham sections was consistent with that seen in Figure 2 . ETV4   FIG. 4 . Immunoblot analysis of ETV4 following EDL. Nuclear extracts from rat initial segments subjected to sham (S) or EDL (E) for 6, 12, and 24 h were electrophoresed on a reducing 10% SDS-PAGE gel. After transfer, the blot was incubated with ETV4 antibody. 3 . Quantitative PCR analysis of ETV4 family mRNA levels following EDL. Quantitative PCR was performed with the oligonucleotides listed in Table 1 on RT products from rat initial segments subjected to sham and EDL for 4, 8, 12, 18 , and 24 h. Data were taken from at least 4 animals per time point and expressed as the mean percentage of sham control 6 SEM. Data were normalized to the levels of 18S ribosomal subunit levels within each sample. Mean ratios with different numbers were significantly different (P , 0.05) as assessed by one-way ANOVA followed by Tukey test. Ggt_pr4 (A), Etv4 (B), Etv5 (C), and Etv1 (D).
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immunoreactivity was undetectable in the principal cell nuclei and cytoplasm in zones 1b and 1c and was severely reduced in region 1a (Fig. 5, D, F, and B, respectively) following 12-h EDL. These results were repeated in sections from three separate sham and EDL tissue pairs with equivalent results.
Regulation of Testicular Luminal Fluid Factor-Dependent Genes by ETV4 Family Members
To determine whether ETV4 family members can regulate the transcription of testicular luminal fluid factor-dependent genes, a FLAG-tagged dominant-negative construct of the mouse ETV5 protein was in vivo electroporated into the initial segment as previously described [9] and gene expression evaluated after 1 day by quantitative RT-PCR. Expression of the fusion protein was confirmed by RT-PCR (Fig. 6A) . Attempts to detect the presence of the fusion protein by immunoblotting and immunohistochemistry with a FLAG antibody were unsuccessful because of antibody crossreactivity.
The expression of all three ETV4 family members was significantly reduced (Fig. 6B) with Etv5 showing the greatest reduction in expression (.50%). Interestingly, Etv5 mRNA levels were also reduced by the largest amount as compared to Etv4 and Etv1 levels upon withdrawal of testicular luminal fluid factors (Fig. 3, C vs. B and D) . The expression of the testicular luminal fluid factor-regulated genes Ggt_pr4, Gpx5, and Srd5a1 were significantly reduced. However, the expression of Cst8 and Lcn8, which are regulated in a similar manner, was not affected by the expression of dominant-negative ETV5. These experiments were repeated by in vivo electroporation of an empty vector control in comparison to the intact control, and quantitative RT-PCR was performed for the same gene targets with no significant change in expression detected in any of these genes (data not shown).
DISCUSSION
Previous characterizations have shown that Etv4 mRNA and protein are highly expressed in the epididymis, with highest levels in the initial segment [6, 26, 27] . In addition, Etv4 mRNA levels in the initial segment decrease substantially after EDL, suggesting that their expression is dependent upon testicular luminal fluid factors [6] . The studies presented here confirm these findings (Figs. 1 and 3) and also show the localization of ETV4 protein in principal cell nuclei by immunoblotting of nuclear extracts and immunohistochemistry of initial segment tissue (Fig. 2) . Interestingly, ETV4 protein shows a highly segmental pattern of expression, with high levels in zone 1a that decrease through zones 1b and 1c. In addition, the protein is completely absent in the efferent ducts and proximal caput cells. In this study, ETV4 protein levels were also shown to be dependent upon testicular luminal fluid factors. ETV4 protein was slightly reduced following EDL for 6 h as determined by immunoblotting (Fig. 4 ). ETV4 immunohistochemistry 6 h after EDL revealed that even the most proximal tubules still expressed ETV4, although the luminal contents had cleared from this region first (data not shown). ETV4 protein levels were substantially reduced 12 h after EDL in both the immunoblotting and the immunohistochemistry experiments, suggesting that ETV4 protein expression decreases sometime between 6 and 12 h after EDL (Figs. 4  and 5 ). From these data, one can also infer that the half-life of the ETV4 protein is likely to be much less than 12 h in the initial segment. Although some transcription factors can go between the cytoplasm and the nucleus depending on their state of activation, ETV4 was found exclusively in the nucleus, and this localization was not altered by EDL (Fig. 5) .
Etv5 and Etv1 mRNAs were also found in the principal cell population (Fig. 1) and their expression was dependent upon testicular luminal fluid factors (Fig. 3) . Etv5 and Etv1 mRNA steady state levels decreased with different rates following EDL. Whereas Etv5 steady state levels dropped rapidly, reaching a nadir (10% of sham) by 8 h after EDL (Fig. 3C) , the decrease in Etv1 mRNA to approximately 20% of sham (lowest level) occurred much later-18 h after EDL (Fig. 3D) . The decrease in Etv4 mRNA levels following EDL (Fig. 3B) was consistent with previously published RNase protection assay results [6] . FIG. 6 . Quantitative PCR of ETV4 family-regulated genes following Etv5-En1 in vivo electroporation. A) PCR for En1 mRNA using specific oligonucleotides listed in Table 1 on RT samples 24 hours postelectroporation of the Etv5-En1 plasmid from 4 injected (I) and control (C) initial segment tissue samples. In lane 9, the reverse transcriptase enzyme was omitted. Lane 10 is PCR using the pFLAG-CMV-2 Etv5-En1 vector as a positive control. B) Quantitative PCR on RT samples from rat initial segment tissue samples 24 hours postelectroporation of the Etv5-En1 plasmid using specific oligonucleotides listed in Table 1 . Data were taken from 4 animals (same animals used for RT-PCR in Fig. 6a ) per time point and expressed as the mean percentage of uninjected control 6 SEM. Data were normalized to the levels of 18S ribosomal subunit levels within each sample. Mean ratios with different numbers were significantly different (*P , 0.05, ** P , 0.01, ***P , 0.001) as assessed by Student t-test.
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One way to explain the decrease in Ggt_pr4 levels after EDL and expression of the ETV5 construct would be that the concomitant decrease in ETV4 protein levels presumably leads to a loss of ETV4 binding to and transactivation of GGT promoter IV. Ggt_pr4 expression begins to decrease at 8-12 h (Fig. 3A) , and the reduction in ETV4 protein levels begins between 6 and 12 h (Figs. 4 and 5) . However, because the immunoblot was not quantitative (Fig. 4) , it is impossible to determine a relationship between ETV4 protein levels and Ggt_pr4 levels. An alternative hypothesis is that transcriptional activity of Etv4 is regulated by testicular luminal fluid factors. ETV4 family members are targets of the RASA/RAF/MEK/ MAPK3/1 pathway, which increases their transcriptional activity [14, 16, 17] . The phosphorylation of MAPK3/1 is dependent upon testicular luminal fluid factors, and the decrease in phosphorylated MAPK3/1 (active MAPK3/1) can be seen as soon as 4 h after EDL [30] . In addition, the expression patterns of active MAPK3/1, Ggt_pr4, and ETV4 are all highly segmented and show similar patterns of expression ( Fig. 2; M. A. Palladino and B.T. Hinton, personal communication). The highest levels of expression of all three are found within zone 1a, with less expression in zone 1b and minimal to no expression in zone 1c.
The use of a dominant-negative construct of the ETV5 protein revealed that ETV4 family members can regulate the expression of a particular subset of testicular luminal fluid factor-regulated genes (Fig. 6B) . Promoter analysis of Gpx5, Lcn8, and Ggt_pr4 [10, 27, 31] indicates the presence of multiple ETS binding sites within the 5 0 flanking region of these genes. In addition, we performed an analysis of approximately 5 kb of mouse and rat sequence 5 0 to the transcription start site for ETV4 family members, as well as for the genes regulated by testicular luminal fluid factors Gpx5, Lcn8, Cst8, Ggt_pr4, and Srd5a1. Multiple ETS binding sites were discovered in the 5 0 flanking region of these genes as well, and are listed in Table 2 . Hence, ETV4 family members are capable of regulating the expression of all of these testicular luminal fluid factor-regulated genes. The reduction in expression of all three ETV4 family members suggests the presence of a positive feedback loop in which ETV4 members can induce their own expression by using some of these ETSbinding domains. Benz et al. [32] showed that mouse ETV4 can bind to elements within its own promoter to activate transcription, implicating a mechanism by which ETV4 can upregulate its own expression. However, it appears that ETV4 family members are unable to affect the expression of Cst8 and Lcn8. It is possible that prolonged expression of the dominantnegative construct may reveal a role for ETV4 family members in the regulation of Cst8 and Lcn8, but the regulation of these two genes does not appear to be primarily through ETV4 family members and may involve other transcription factor families.
Expression of Gpx5 and Srd5a1 was significantly reduced after expression of the dominant-negative construct, suggesting that ETV4 family members may regulate their expression. Interestingly, expression of both of these genes was also significantly reduced by the expression of a dominant-negative FGFR1 construct in the initial segment (unpublished results). Recent studies have implicated the FGF family of growth factors as regulators of ETV4 family expression, particularly during development. In Xenopus mesoderm, Etv1 mRNA expression is stimulated by bFGF and blocked by expression of a dominant-negative FGF receptor [33] . In zebrafish, both Etv5 and Etv4 were shown to be controlled by both FGF3 and FGF8 [34, 35] . Etv5 and Etv4 were recently identified as downstream targets of FGF8 in the development of the nasal region in chick embryos [36] . We have previously published the existence of both FGF2 and FGF8 in rat rete testis fluid [2] . This could indicate that Gpx5 and Srd5a1 are regulated by an FGFspecific pathway through activation of MAPK3/1 and a ETV4 family member. 
